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IMPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUY

COCTaBJICHa B COOTBETCTBHUHM ¢ TpeboBaHmsMu DenepanbHoro 3akoHa oT 29 nexal-
pst 2012 r. Ne 273-@3 «O6 obpasosanum B Poccuiickoii Denepanumy», [Ipukasa
Munucrepcta o6pazoBanus u Hayku PO ot 05 amperns 2017 Ne 301 «O6 yTBep-
xneHny Ilopsinka opraEusalliy B OCYINECTBIEHHs 0OPa30BaATEIbHOM NeATeIHHO-
CTH 110 00pa3OBaTENBHEIM MPOrPAaMMaM BEICIIETO 0Opa30oBAHMUS — IIporpaMmmam
baxanaspuarta, IporpaMMaM CIELUATATETA, IPOrPAMMAM MarucTpaTypel», a Tak-
e nprKasa Munuctepersa o6pasoBanus u Hayku P® ot 14 oxta6ps 2015 roma Ne
1147 «O6 yreepxmenun Ilopsiaka mpuema Ha oGyueHme o 00pazoBaTesHBIM
[IPOrpaMMaM BBICIIEro 00pa3oBaHus — MporpaMMaM (akaiaBpHaTa, IporpaMMaM
CIeNUaINTeTa, IporpaMMaM MarucTpaTypel». IIporpamma chopmupoBaHa Ha Oc-
HOBE (DeIEPaTbHOTO IOCYIApPCTBEHHOTO 06Pa30BATENHHOTO CTaHIapTa CPEIHETo
o0wiero o6pa3oBaHus, YTBEPKAEHHOTO IIPUKA30M MuHucTepeTBa 00pa30BaHus U
Hayku PO ot 17 mas 2012 r. Ne 413 u denepansroro rocyaapCcTBeHHOro o6pazo-
BaTEIPHOTO CTAaHAAPTa OCHOBHOIO 00LIero o0pa3oBaHMs, YTBEPKIEHHOTO IPUKa-
30M MunncTepeTBa o6pasoBanyst u Hayku P® ot 17 nexaGps 2010 . N 1897,
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IIporpamma paspaboTaHa JUIs OPraHU3aIMU U IPOBENEHNS BCTYIHUTEIbHBIX
UCTBITAaHUH 110 MATEMATHKE, OCYINECTBILIEMBIX I KOHKYPCHOTO 0T00pa JIHII, KO-
TOPEIE IIOCTYNAIOT B YHUBEPCUTET Ha OOydeHHe I0 ImporpamMmam 6GakaiaBpuara u
IIporpaMMaM CHeUHaiTeTa U UMEIOT NPaBO CAaBaTh BCTYIHUTEIbHBIE UCIBITAHUS
B hopMe, yCTaHaBIUBAEMON YHUBEPCUTETOM CaMOCTOSTENBHO.

B nporpamme IepedrcIeHsl OCHOBHBIE MaTeMATHIECKUE OHATHS, TeOPEMEL
1 HOPMyJIBL, KOTOPBIME JOIDKEH BIIAJETh IIOCTYIAOIIN, YKa3aHEl HABBIKY U YMe-
HHsl, KOTOPBIMY OH JOJUKEH 00J1a/laTh A7Is YCIEITHOTO IPOXOXKIEHHUS BCTYIIUTEb
HOro HCHbITaHus. KpoMme TOro, mporpamma onpezenseT GopMy U MOPSIOK IpoBe-
ACHUS BCTYNIUTENILHOTO UCIIBITAHNS IO MaTeMaTHKe, KPUTEPUH U KA OLlCHNBA-
HHS €TO Pe3yNbTaToB, & TAKXKEe CIHCOK JUTEPaTyphl IJIsl MOATOTOBKM K BCTYIIH-
TENBHOMY HCITBITaHHIO.

1. Ileau u 3aKa4u BCTYNHTENHLHOIO HCIBITAHUS

L]ensamu IpoBeNEeHUS BCTYIUTEIBHBIX UCTIBITAHUL SIBIISFOTCS:

— ONpELIeTICHUE YPOBHS TEOPETUUECKON U MPAKTHUECKOM OATOTOBICHHOCTH
10 MaTeMaTHUKe JIKI], IIOCTYTIAIOINX B YHUBEPCUTET;

— 00BEKTHBHAS OLIEHKA HUX CIIOCOOHOCTEH K IIPOXOXIEHUIO OOYYEHHS II0
BEIOPaHHEIM IIPOTpaMMaM BEICIIEr0 0OPa3OBAHUL,

— CO3IaHKMe YCIOBHH IS IPOBEAECHNS KOHKYpCa IIOCTYIAIOIINX IIPY IpHeMe
Ha 0O0y4YeHWe B YHUBEPCUTET.

3aoauamu npoBeneHys BCTYIMTEIBHOTO UCIBITAHAS 110 MATEMATHKE SBIIS-
€TCsI BBIABUTE Y ITOCTYIIAIOIIETO UL HAINYHE:

- obLIeMaTeMaTHIeCKUX YMEHHUH, He0OX0MIMMbIX YEJIOBEKY B MPAKTUYECKOM
IEATENBHOCTU 1 TIOBCEAHEBHON WU3HU,

- 6230BBIX BEIYMCIUTENHBIX U JIOTUYECKIX YMEHHUI U HaBBIKOB;

- CIIOCOOHOCTH aHAIMM3UPOBATh UH()OPMAIIHIO, IPENCTABICHHYIO Ha rpadu-
Kax W B TaOJIUIaX;

- 3HaHHS IPOCTEUIINX BEPOSITHOCTHBIX U CTATHCTHUECKHMX MOIEIEH;

- 3HaHHA TF€OMETPUYCCKUX KOHCTPYKIMI U YMEHHUS OIIEPUPOBATH UMH;

- YMEHHUS CTPOHUTH H HCCIEA0BAaTh MATEMATHYECKHE MOIETH.

2. (I)opMa NPOBEACHHUSA H MPOJAOIKUTEILHOCT BCTYNIHTEJIBHOTO HCIILITAHUSA

BerynuTensHble UCTIBITAHMS 110 MAaTEMaTHKe IS abUTypHEHTOB, UMEIOIINX
cpenHee oblee oOpa3oBaHie W MOCTYIAIOMUX Ha CIIEIMAILHOCTH 1 HalpaBIIeHHS
IIOATOTOBKY OYHOW ¥ 3209HOM (DOPMBI 0OyUeHusI, IPOBOITCS C HCHIONH30BAHUEM
KOMIIBIOTEPHOT'O TECTUPOBAHHS.

OpreHTHPOBOYHAS TPOIOIKUTENEHOCTE KOMIIBIOTEPHOTO TECTUPOBAHHS —
60-75 mMuH.

3. DJieMeHTHI 001IE00pPa30BaATEILHOTO Kypca no MaTeMaTHKe,
npoBepsieMble HA BCTYNHTEILHOM HCNLITAHUT

1. Anzeopa
1.1.Y9ucna, kopru u cmenenu.



1.1.1 Llemsre gmcia.
1.1.2 CteneHb ¢ HaTypaJIbHEIM IIOKA3aTeIeM.
1.1.3 Ipobu, NpoIeHTsI, panroHaIbHbIE YHCIA.
1.1.4 CtenmeHns ¢ 1enbIM TTOKA3aTENIEM.
1.1.5 Kopens crenenn 7 > 1 u ero cBoiicTaa.
1.1.6 Cremnens ¢ panoHaIbHBIM IIOKa3aTeIeM U e8 CBOMCTRA.
1.1.7 CBoiicTBa CTENEHH C NEHCTBUTEIBHEIM IIOKA3ATEIEM.
1.2 Ocnoevr mpuzonomempuu.
1.2.1 Cunyc, KocuHyc, TaHTEHC, KOTAHICHC IIPOU3BOIBHOTO YIIIA.
1.2.2 Papguannas mepa yria.
1.2.3 Cunyc, KOCHHYC, TaHT€HC ¥ KOTAHT'€HC YHCIIa.
1.2.4 OcHOBHBIE TPHTOHOMETPUYECKHE TOKIECTBA.
1.2.5 ®opMmymsl mpuBeNEHNUS.
1.2.6 Cunyc, KOCHHYC U TaHI€HC CyMMBI M Pa3HOCTH JBYX yTJIOB.
1.2.7 Cunyc u xocuHyC ABOHHOrO yria.
1.3 Jlozapughmeo.
1.3.1 Jlorapudm unca.
1.3.2 Jlorapudm mpousBeneHs, 4aCTHOTO, CTEIIEHH.
1.3.3 JlecatwunbIii 1 HATYpaIBHBIN JTOTapH(MEL, YHCIIO e.
1.4 IIpeobpazoeanus evipasiceruii.
1.4.1 Ilpeo6pa3zoBanus BEIpaKeHMH, BKITFOUAIOIIHAX apr(MeTHIECKIE OIEPaIHN.
1.4.2 TlpeobpazoBanus BEIpaXKEHH, BKIIFOYAOIIAX OITepalliio BO3BENEHHUSI B CTe-
TIIEHb.
1.4.3 Ilpeo6pazoBanusi BEIpaKeHHiA, BKITFOUAOIIHX KOPHH HAaTypaJIbHOH CTEIIEHH. .
1.4.4 TIpeoGpa3oBaHus TPUTOHOMETPUIECKUX BEIPAKEHHUIA.
1.4.5 TlpeoGpa3oBanre BhIpaXkKeHUH, BKIFOYAOIIAX oTrepanyio jorapupmMuposa-
HUSL
1.4.6 Monyns (abcommoTHas BeIHYMHA) YHCITA.
2. Ypasnenus u nepaserncmea
2.1 Ypasnenus
2.1.1 KBagpaTHble ypaBHEHUS
2.1.2 PanyoHanbHbIE yPaBHEHUSL.
2.1.3 MpparuoHaibHblE ypaBHEHHS
2.1.4 TpuroHOMeTpHYECKHE YPABHEHHS.
2.1.5 Iloka3aTenbHble YpaBHEHU
2.1.6 Jlorapudmudeckue ypapHeHUSI.
2.1.7 PaBHOCHIIBHOCTB ypaBHEHUH, CHCTEM ypaBHEHHMIA.
2.1.8 Ipocreiiniue CHCTEMBI YpaBHEHHE! ¢ IBYMS HEU3BECTHBIME
2.1.9 OcHoBHEIE IPHEMBI PELIEHNS] CUCTEM YPaBHEHMIA: IIOICTAHOBKa, anredpau-
9YECKOE CIIOKCHHE, BBEICHNE HOBBIX IEPEMEHHBIX.
2.1.10 Mcnions30Banue CBOMCTB U rpadukoB YHKIHI IIPY PELLIEHNN ypaBHEHUH.
2.1.11 HzobpaxeHre Ha KOOPAUHATHOH IIOCKOCTH MHOKECTBA pelieHAN ypaBHe-
HHM C [BYMS IIEPEMEHHBIMHU U UX CHCTEM.



2.1.12 TlpumeHnenne MaTeMaTHYECKUX METONOB UL DELECHHS COZlePXKATENIBHBIX
3a/la9 U3 pasiMYHBIX 00JlacTedl HAayKu U IpaKTHKH. VHTepnperamus pesyibrara,
YY€T peaIbHBIX OTPaHWYEHHUH.

2.2 Hepasencmsa.

2.2.1 KBagpaTHbIe HepaBeHCTBa.

2.2.2 PanioHabHBIE HEPABEHCTBA.

2.2.3 Iloka3zaTenbHbIe HEPABEHCTBA.

2.2.4 JlorapudmMuvecKie HepaBEHCTBA.

2.2.5 CucTeMbl TUHEWHBIX HEPABEHCTB.

2.2.6 CrucTeMbl HEpaBEHCTB C OTHOH IIEPEMEHHOM.

2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8 Mcnonb3oBaHye CBOMCTB U rpaukoB QyHKIiT TP PEIICHUN HEPABEHCTB.
2.2.9 Mero HHTEPBAJIOB.

2.2.10 MzobpakeHNe Ha KOOPAMHATHOH IUIOCKOCTH MHOJKECTBA pelIeHnii Hepa-
BEHCTB C IBYMS IIEPEMEHHBIMH U UX CUCTEM.

3. @yuxuyuu
3.1 Onpedenenue u zpagux gpynxyuu.
3.1.1 ®ynknus, obxacts onpeneneHns GYHKIIH.
3.1.2 MHOXecTBO 3HaYeHHI byHKITHN.
3.1.3 T'padux dyHKimu. [TpuMepsl GYHKLIHOHATHHBIX 3aBHCIHMOCTEH B peaThbHBIX
IIPOLIECCAX U SBIECHUIX.
3.1.4 Obparnas dynxuus. I'padux o6paTHO hyHKIAH.
3.1.5 TlpeobpazoBanust rpaduKoB: mapamIenbHbIA NIePEHOC, CUMMETPUS OTHOCH-
TENBHO OCEH KOOPAUWHAT.
Onemenmaproe uccrnedosarue gyHkyuil.
3.2.1 MonororHOCTS dyHKIHMHE. [TpoMexyTKH BO3pacTaHus U yOBIBaHUS.
3.2.2 YETHOCTD U HEYETHOCTH (YHKIIHH.
3.2.3 IlepuonuyHoCTh (GyHKIUM.
3.2.4 OrpaHn4eHHOCTS QYHKIIHH.
3.2.5 To4kH 5KCTpeMyMa (TOKATBHOTO MaKCHMyMa H MHHHAMYMa) QYHKIHH.
3.2.6 HawnGonpmiee 1 HauMeHbllee 3HAYEHNS DYHKIIHH.
3.2 Ocnosnvie snemenmapnvie gynxyuu
3.3.1 Jlunetinas bynkuus, eé rpaduxk.
3.3.2 QyHknus, onMckBaromas o6paTHyIO NIPONOPIIMOHANIEHYIO 3aBUCHMOCTD, €8
rpagux.
3.3.3 Ksanpatuanas bynkums, e€ rpadux.
3.3.4 Crenennas QyHKIHS ¢ HATYpaTBHEIM [IOKa3aTeleM, ed rpaduk.
3.3.5 TpuronomeTpraeckre GpyHKIMY, UX TPadUKH.
3.3.6 TokaszaTensHas GyHKuKS, €8 rpaduk.
3.3.7 Jlorapudmuraeckas dyHkims, e& rpadux.

4. Hauana mamemamuueckozo ananusa
4.1 Ilpouzsoonas.
4.1.1 IloraTtre 0 IPOM3BOAHOM GyHKINH, T€OMETPHYECKUIN CMEICTT
IIpousBomHOIA.



3.4 Tena u nosepxnocmu epawyenus.

5.4.1 Munusnp. OcHOBaHMe, BHICOTA, OOKOBAS IIOBEPXHOCTh, 0Opasyromas, pas-
BEpPTKA.

5.4.2 Konyc. OcHoBanue, BEICOTa, GOKOBas HOBEPXHOCTH, 00pasyIoiias, pa3sBépT-
Ka.

5.4.3 Ilap u cdhepa, ux ceyeHus.

5.5 H3zmepenue ceomempuueckux senuyum.

5.5.1 BenuuuHa yTita, rpagycHas Mepa yria, COOTBETCTBHE MEXIy BEJTMYHUHON yT-
Jla ¥ IJIMHOMA TyTH OKPYKHOCTH. ‘

5.5.2 Yron MexIy HpsSMbIMH B HPOCTPAHCTBe, YTOII MEXAYy HIpPSMOM M ILIOCKO-
CTBIO, YT'OJI MEXY IIOCKOCTSIMHU.

5.5.3 [lnvna oTpe3ka, IOMaHOM, OKPYKHOCTH, MEPUMETP MHOTOYTOJIBHUKA.

5.5.4 PaccrosiHEE OT TOYKH O HPAMOH, OT TOYKH IO IJIOCKOCTH; PAacCTOSHHE
MEHAY TapaJlIeIBHBIMU U CKPEIUBAIOIIUMUCS NPAMEIMH; PACCTOSHHAE MEXITy IIa-
paJUIeIFHEIMU TOCKOCTSIMU.

5.5.5 Ilnowane TpeyroasHuKa, MapanIeIorpamMmma, Tpaleliu, Kpyra, CeKTopa.
5.5.6 [Tnomane moBepxHOCTH KOHYyCa, IIUIHUHAPA, CHEPEL.

5.5.7 O6BéM Kyba, IPSIMOYTOIEHOrO napajuieenunea, MUPaMuabl, PU3MEI, [H-
JWH]IpA, KOHYCa, IIIapa.

3.6 Koopounamut u eéexmopei.

5.6.1 KoopmuHatel Ha OpsSMOM, HeKapTOBEI KOODJIMHATEl Ha ILUIOCKOCTH W B IIPO-
CTPaHCTBE.

5.6.2 ©opMyna pacCcTOSHUS MEXTY ABYMS TOUKAMH, ypaBHeHUE ChEPEL.

5.6.3 BekTtop, MOmymb BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOXEHHE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHUCIIO.

5.6.4 KonnuHeapHEble BeKTOpHL. Pasnoxenne BEKTOpa IO IBYM HEKOJIHHEAPHBIM
BEKTOpaM.

5.6.5 KomnnaHapHsie BeKTOpHL Pasioxenue 1o TPEM HEKOMIUIaHAPHBIM BEKTO-
pam.

5.6.6 KoopauHaTsl BeKTOpa, CKaIIpHOE TIPOM3BE/IEHNE BEKTOPOB, YIOJN MEXKIY
BEKTOPaMHU.

6: dNlemenmor KOMOUHAMOPUKYU; CIAMUCIMUKY U meopuu eepoamHocmeii
6.1 Onemenmul KOMGUHAMOPUKY.
6.1.1 IToouep&nHblii ¥ OMHOBPEMEHHEIH BEIOOD.
6.1.2 @opmynkl gncna codetannii u mepectanoBok. burom HboToHA,
6.2 Onemenmor cmamucmuxu.
6.2.1 Tabnm4aHOE U TpaduUecKoe NpeCTaBIeHHE TAHHbIX.
6.2.2 YucoBsle XapakTePUCTHKU PANOB AAHHBIX.
6.3 Onemenmer meopuu eeposmnocmet.
6.3.1 BeposTHOCTH COGBITHIA.
6.3.2 Ilpumeps! HCIIONB30BaHUS BEPOITHOCTEN U CTATHCTHKH MIPH PEIeHNH MPH-
KIIAJHBIX 33]1a4.



4. TpeGoBaHus (YMeHUSI), MPOBepPsieMble HA BCTYNUTEIbLHOM HCIBITAHHHI
1. Ymemo evinoiname bluucieHus u npeoopazosanus

1.1 BeinonsaTs apupMeTHIECKHE NeHCTBUS, coueTasl yCTHBIE U MUChbMEHHBIE TIPH-
€MBI; HaXOUTh 3HaUEHUs KOPHS HaTypaJlbHOU CTENEHU, CTEIEHN C PAllOHAIBHEIM
ITOKa3aTeneM, Jorapudma.
1.2 BrruncnsaTs 3Ha4eHUS YUCIOBRIX ¥ OYKBEHHEIX BRIDAXKEHUH, OCYIIECTRIISS He-
00X0AUMBIE TIOJICTAHOBKHU M MPe0Opa30BaHMI.
1.3 TIpOBOAHTS 110 H3BECTHBIM (GOPMYJIaM U IpaBHiIaM Ipeobpa3oBaHis OyKBEH-
HBIX BBIPDQXECHWM, BKIIOYAIOIUX CTEIICHHU, PaIuKallbl, JIOTapu(MBbl ¥ TPUTOHOMET-
pudeckue QyHKITHN.

2. Ymemo pewrams ypasnenusn u nHepaseHcmea
2.1 Pemiath pallioHalIbHBIE, UPPALMOHAIBHBIE, I0KA3aTelIbHbIe, TPUTOHOMETPHYE-
CKHe€ U JIoTapu(PMHUIECKHe YPABHEHUS, UX CHCTEMEL.
2.2 Pemrare ypaBHEHUs, IPOCTEUIINE CUCTEMBI ypaBHEHUH, HCITONB3Ys CBOACTBA
Gysxuuil 1 ux rpaduKoB; HCHOIH30BATH IS NMPUOIIDKEHHOTO PELIeH s ypaBHe-
HUH ¥ HEPaBEHCTB IpaQuIecKuil METO.
2.3 PemaTe panuoHaIbHbIE, IOKa3aTebHBIE U TOTApUPMUIECKHAE HEPABEHCTBA, UX
CHUCTEMBI.

3. Ymemo evinonname oeiicmeus c ynkuuamu
3.1 Onpenenars 3Ha4eHUe QYHKINY 110 3HAYSHUIO APTYMEHTA IPH PA3IAIHBIX
criocobax 3afaHus (QyHKIIMH; OMUCHIBATH 110 rpadHuKy IOBEACHHE U CBOMCTRA.
(QYHKIMY, HAXOAUTH IO rpaduKy QYHKIMKE HanOobIlee U HauMeHbIIee 3HAUCHHS,
CTPOUTH IpaUKH U3YICHHBIX (YHKIIHIA.
3.2 BBIYKCIATE NPOU3BOIHBIE U IIEPBOOOPa3HbIE 3JIEMEHTAPHEIX (YHKIUH
3.3 HccrienoBaTs B IPOCTEHIITNX CITydasX QYHKIMK Ha MOHOTOHHOCTB, HAXOIHUTE
HauOobIIee ¥ HaMeHbIllee 3HaYeHUS (OYHKIIHH.

4. Ymems evinonnamo Oelicmeus c zeoMempudecKumMu huzypamu, Koop-
OUHAMAMU U 8EKIOPaAMU

4.1 PemaTs mraHUMeTpUIECKUE 3aa9l Ha HAX0XKIEHUE eOMETPHIECKHX BETMIHH
(IU1MH, YTTIOB, IUTOINAAEH).
4.2 PemaTh npocTelme CTepEOMETPHUYECKHE 3a1aui Ha HAXOKIEHUE T€OMETPH-
YECKHMX BeNIMYMH (JVIMH, YIJIOB, IUIOIanel, 00beMOB); UCIIOIb30BATE IPH PEIICHAN
CTEPEOMETPHUIECKHX 33124 IIJIaHUMETpIUIecKre (HaKThl B METO/EL.
4.3 Onpenenats KOOpAUHATE! TOYKH; IPOBOIUTE OIIEPAIIUY Hall BEKTOPAMH, BBI-
YHCJIATH JUIMHY U KOOPIUHATHI BEKTOPA, YTOJI MEXY BEKTOPAMIL.

5. Ymemb cmpoums u uccnedosams npocmeriuiue MamemamuiecKue
Mooenu

5.1 MonenupoBats peaabHbIe CATYaIlUd Ha S3BIKe areOphl, COCTAaBIATE ypaBHe-
HUS ¥ HEPaBEHCTBA 110 YCIOBHIO 3a/1a4H; UCCIEI0BATh IOCTPOESHHBIE MOIEIH C HC-
[IOJIb30BAHUEM arfapara ajareOpEl.
5.2 MopenupoBaTh peajbHbIe CUTYalliHl Ha SI3bIKE TEOMETPHH, HCCIIEN0BATh I10-
CTPOEHHBIE MOJIEIHN C UCIIOIB30BAHNEM F€OMETPHUUECKUX TTOHITUN U TEOPEM, all=
I1apara anredpsl; pelaTh NPaKTUUSCKUe 3a1a4r, CBI3aHHbIE ¢ HAX0XKICHHUEM I'e0-
METPUYECKUX BEJIUIHH.



5.3 IIpoBoauTh JOKA3aTENIbHEIE PACCYKACHUS [IPYU PELIEHUH 3a1a4, OLIEHUBATE JIO-
T'MYeCKYI0 PaBUIIBHOCTh PACCYXACHUM, PACIIO3HABATH JOTUYECKHA HEKOPPEKTHBIE
pacCyXICHUI.

5.4 MopenupoBath pealibHbIE CUTyalllX Ha SI3bIKE TEOPHH BEPOATHOCTEN U CTAaTU-
CTHKH, BEIYUCISATE B MPOCTEUIIINX ClIy4yasiX BEPOSTHOCTH COOBITUH.

6. Ymemb ucnonwvzogams npuobpemenHple 3HAHUS U YMEHUA 8 NPAKMI-
UecKoU 0eamenbHOCmU U NOBCEOHEEGHOU HCUZHU

6.1 AHanm3upOBaTh peaIbHBIC YHCIOBBIE JaHHBIe, HHOOPMAIIUIO CTATUCTHYECKOTO
XapaKTepa; OCYILECTBIIATh IPaKTUUeCKUe pacueTsl 10 (POpMyTaM; MoJIb30BaAThCS
OIIEHKOW Y MPUKUAKOMN IIPU IPAKTUUECKUX pacueTax.
6.2 OnmChIBaTh ¢ MOMOIIHIO (GDYHKITNHN pa3IudHbIe peallbHbIe 3aBUCUMOCTH MEXTY
BENTUUNHAMU U UHTEPIPETUPORATE UX Ipadikyl; M3BNEKATE UHQOPMATIUIO, IPE-
CTaBJIEeHHYIO B TabIUIax, Ha TuarpaMMmax, rpadukax.
6.3 Pemats npukiagHbie 3aja4i, B TOM YHUCJI€ COLUAIBHO — 3KOHOMUYECKOTO 1
(bu3IIecKoro xapakrepa, Ha HanOOJIbIIINe ¥ HAUMEHBIITHE 3HAUEHUS, Ha HaX0XIe-
HU€ CKOPOCTH U YCKOPEHUS.

5. Crpykrypa 3K3aMeHallHOHHOI0 KOMIIbIOTEPHOTO TeCcTa

KomnproTepHEIil TECT, IIpejiaraeéMblii Ha BCTYIUTEIFHBIX UCIIBITAHUIX T10
MaTeMaTHKe, COCTOUT U3 15 TeCTOBBIX 3aaHUH.

Ilo ypoBHIO CII0KHOCTH 3aJaHUS PACHPEAEISIOTCS CIeAYIONUM 00pa3oM:

— TecToBble 3aanusg Nel — Ne6 umeroT 6a30BEIN YPOBEHE;

— TecToBble 3aaHnsg Ne7 — Nel2 — mOBBIIIIEHHBIN YPOBEHb CIIOKHOCTH,;

— TecToBble 3anaHng Nel3 — Nel5 — BeIcokuit ypOBEHB CIIOKHOCTH.
Obpazey komnvromepHo20 mecma 011 abUmMypUeHmos,

ROCHYNAOWUX HA O4YHOE OmoesleHue

2_
1. Haiinure xopens ypasgerns 3° > = 81" . Ecim ypaBHeHHe HMeeT Goliee OJHOTO
KOPHSI, TO B OTBET 3aIUIINATE OOJIBIIHI U3 KOPHEH.

2. B ciyualiHOM 3KCIEpUMEHTE CHMMETPUYHYI0 MOHETy OpocaioT aBa pasa.
Haiinyure BepoSITHOCTH TOTO, UTO OPEN BBINIAZET Ha 00EMX MOHETAX.

3. TpeyronsHuk ABC BImcaH B OKpYKHOCTb ¢ IeHTpoM O. Yron BAC pasen 32°.
Haiinute yron BOC. Ot1BeT naiite B rpagycax.

4. Haiiure 3Hauenue Bepaxenms 25>1° -5%%4 10,

S. Hatinute paccTosHre MeXIy BepluuHamMu B u D; mpsiMOYTOJBHOTO Tapajiiele-
nunena ABCDA;B,;C;D;, nns xotoporo AB=4,AD =3, 44, =1.

6. Jloxatop Oarnckada, paBHOMEPHO IMOTPYXKAIOIIETOCS BEPTHUKAIHHO BHM3, HC-
I[yCKAaeT yIbTPa3ByKOBble cUTHAN yacTtoTod 749 MI'n. IlpuémHUK peructpupyer
4acTOTy CHUT'HAJIA, OTPaxEHHOro OT JHa okeaHa. CKOpOCTh MorpyxeHus d6aruckada

S =Jo
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POCTE 3ByKa B BOJE, f, — 4acToTa UCIyckaeMoro cursana (B MI'm); f — gacrora

(B M/c) ¥ 4acCTOTHI CBS3aHBI COOTHOIIIEHUEM V = C , Tme ¢ = 1500 m/c — cko-



orpaxéunoro curaama (8 MI'm). Halimure wacToTy oTpaxk€HHOro curHana (B
MI'r), ecnu Gatrckad MOTpyKaeTcs CO CKOPOCTHIO 2 M/C.

7. BenmocuneaucT BhleXall ¢ IIOCTOSIHHOW CKOPOCTBIO U3 ropoaa A B ropox B, pac-
CTOSIHHE MEXIy KOTOpHIMH paBHO 150 kM. Ha cIeAyroluil AeHb OH OTIIPaBHIICA
o6paTHO B A CO CKOPOCTHIO Ha 5 kM/4 Gomble npexsel. Ilo mopore oH cpenan
OCT2HOBKY Ha 5 yacoB. B pesynbsTaTe OH 3aTpaTii Ha OOpaTHEIMA YTk CTOJBKO KE
BpEMEHHU, CKOJIBKO Ha IMyTh U3 4 B B. Halinute cKOpoCTh BEIOCUIIEANCTA HA IIyTH

u3 A B B.

8. Ha pucynxke u3obpaxén rpaduk ¢yskuuu y = f{x). Ha ocu abcnucc oTMedeHs!
IEBITh TOYEK: X1, X2, ..., X9. HaliIuTEe BCe OTMEUSHHbBIE TOUKH, KOTOpPhIe IpHUHAJIEC-
aT TpoMexXyTKaM yOriBaHus QyHKIMU y = f(x). B oTBETE yKaKuTe KOIUIECTBO

3TUX TOYEK.
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9. Ha pucyske n306paxén rpadux Gyrknun Bama f(x) = ax> +bx +c, rie uncia
a, b u ¢ — uensie. Hatimure 3navuenue f(12).

Yi

10. CuMMeTpUYHYIO UTPATbHYIO KOCTh Opocunu 3 paza. M3BecTHO, YTO B cCymMMe
BEITTIAUIO 6 0uKOB. KakoBa BEpOSTHOCTH COOBITHS «XOTS OBl pa3 BEIIANIO 3 OYKay?

11. Haiinure TouKky MakcuMyMa QyHKIun p(x)=x> —27x+11.
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12. Penmre ypaBuenue cos2x =1-cos —f—x . B oTBere ykaxwure komudecTBo

o 5Tt
KOPHEU 3TOTO YPaBHEHUS, IPUHAIIEKAIIIX IPOMEKYTKY ——2—; -7 .

13. Pemmte HepaBeHCTRO:

6
——— > — .

B otBere YKaKHUTE BCE LCIBIC PEIICHUSA 3TOTO HEpaBCHCTBA.

14. B mrone 2020 roga mIaHMpyeTCs B3ATH Kpenut B 6aHKe Ha cymmy 147 000
pyOneii. YcioBust ero Bo3BpaTa TAKOBHL:

— KQXJBII SHBAPb JOJT yBelTHIHBaeTCs Ha 10% [0 CpaBHEHHMIO ¢ KOHIIOM IPEe]TbI-
AYLIETo ToMa;
— C (eBpais 1o WIOHE KaXXIOro rofa HeO6XOMUMO BHILTATHTD OXHHEM ILIATEXKOM
9acTh JAOJTa.

Cxonbko py6iett Gyzner BBIILTaYeHO GAHKY, eCiu U3BECTHO, YTO KpeIuT Oy-
AT IIOJHOCTBIO ITOTallleH ABYMsI PaBHBIMH IITATEXAMH, TO €CTb 38 1Ba roma’?

15. Bee pé&6pa npaBunbHON TpeyrombHOM mpusmsl ABCA,B,C; mMeroT Iy 6.
Touku M u N — cepenunsl pébep A4, u A;C; COOTBETCTBEHHO. YeMy paBeH yrom

MeX 1y miockocTsMu BMN u ABB;?

TecToBsle 3ananus TS aGUTYPUEHTOB, TOCTYHAIOMINX Ha 3209HOE OTHeNe-
HHUE, BCC 3a/laHVsl IMEIOT KPAaTKUM OTBET B BUJE IIEIOr0 YHCIIA HIA KOHEUHOH Jie-
CATAMHOM pobu, kpome 3ananms Nel0, B KOTOpPOM HyXHO GyxeT YCTaHOBHUTH CO-
OTBETCTBHE.

Obpasey, komnvlomeprozo mecma ona abumypuenmos, nocmynaro-
WUX HA 3Q0YHOe OmoesieHue

1. Kiwnenrt B3sa B 6anke kpenut 12 000 py6neit na rox mox 16%. O momkeH
TIOraIaTh KpEIUT, BHOCS B GaHK €KEMECSIHO OJMHAKOBYIO CYMMY IEHET, C TeM
4TOOBI 9epe3 rojl BBIIIATATE BCIO CYMMY, B3STYIO B KPEIUT, BMECTE C IMPOIEHTa-
mu. CkosbKo py6iteif OH H0/DKeH BHOCHTD B GaHK €XKeMeCTIHO?

2. JIBa canoBozia, UMEIOIIHE [IPAMOYTONLHBIE YIACTKH pasmepamu 20 M Ha 25 M C
OOIIel rpaHHIe, TOTOBOPHINCh W CHENAIH OOLIMit KPYIJIBIA NPy ILIOIIAABIO
150 xBampaTHBEIX MeTpOB (CM. 4YepTEX), IPHIEM TpaHWIla YYaCTKOB IMPOXOIHUT
TOHO 4epe3 UEeHTp npyna. Kakosa miomans (B KBaApaTHEIX MeTpax) ocTaBLieHcs
HYaCTH y4acTKa KaXJoro camoBoaa?
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3. CrucTemHBI# aMUHHCTPATOP O6CIIyXKHBAET NBa cepeepa. BepositHOCTE TOTO, TO
B TEHCHUC [HS IEPBBIA CepBep HOTpedyeT BMEIIATEIhCTRA, paBHa 0,2. Beposr-
HOCTE TOTO, ITO BTOPOH CepBep MOTpebyeT BMelIaTenbcTRa, pasHa 0,15, Haiinure
BEPOATHOCTE TOTO, ITO B TEYEHME THS HU OJIMH M3 CEPBEPOB HE NMOTpeOyeT BMema-
TEJIbCTBA.

4. Pemute ypasuerue V 6+5x=ux. Ecnu ypaBuenue umeet 6omee oquoro KOpHS,
B OTBETE 3alMIIKNTE MEHBIINH U3 KOPHEIL.

—x+3
S. Halinure nHauGosbiee nenoe pemenune HEpPaBEHCTBA: 3 >3

y 0,87 -57.20%

6. Hafinure 3Hauenne BBID@KECHHUST .

7. 71 OCTeKIeHNs My3eHHbIX BUTPHWH TpeOyeTcs 3aKka3arh 20 0MHHAKOBEIX CTEKOI
B OJTHOU 13 Tpex pupM. Tlnomans Kaxmaoro cTexia 0,25 M B Tabaune IIPUBENECHbI
HEHBI Ha CTEKJIO U Ha Pe3Ky cTeKoi. CKombko py6iielt 6yneT cTOUTh caMblil Jele-
BBIN 3aKa3?

@ g FEARH Citscna JonoTHATEILHBIE YCI0BHS
Hpma (py6.3a 1 M2) (py6. 32 ogHoO CTEKJI0) y
300 17
b 320 13
B 340 8 Ipu 3akase Ha cymmy Gossrme 2500 py6.
pe3ka OecuiaTHo.

8. B tpeyronpamxe ABC yron C pasen 90°, AB = 13 194 = —;— . Haiiiure BEICO-
Ty CH.

9. Ky6 Brmcan B miap pagmyca \/§ . Halimure o6bem xy6a.



10. VYcraHoBHTE COOTBETCTBHE MEXIY (QYHKIHAME W XapaKTEPHCTHKAME 3THX
¢yHknui Ha otpeske [1; 7].

TOUKH XAPAKTEPUCTHKU ®@YHKIIMU WJIU TTPOU3-

BOJIHOM
A)y=28x+10 1) ®yHknua IMeeT ToYKy MaKCHMyMa Ha OT-
B)y:x2—12x+5 peske [1; 7]
y=dx—2 2) Qynxuus yOsIBaeT Ha oTpesKke [1; 7]
B) 3) OyHKIHSI HMEET TOYKY MHHUMyMa Ha
r)y=17-3x otpeske [1; 7]

4) OyHKIWS BO3pacTaeT Ha otpeske [1; 7]

11. Ilocne moxnas ypoBeH BOIEI B KOJIOALIE MOXXET MOBBICUTHECSA. MaJIbUMK H3Me-
PsI€T BpeMs ¢ IafeHHsS HEOONBIINX KaMEIIKOB B KOJIOAEIl ¥ PacCUMTHIBAET Pac-

CTOSIHHE JI0 BOZEI 10 (hopmyiie /4 =512, roe s — paccrosHue B METpax, t — BpeMs
[aieHus B CeKyHAax. JIo HOXAs BpeMs HmameHus KaMelTkoRB coctaBisio 0,6 ¢. Ha
CKOJIbKO NOJDKEH TIONHATBCS YPOBEHB BOZXBI TIOCHE IOXKIS, YTOOEI HA3MepsieMoe
Bpems msMeHusock Ha 0,2 ¢.? Otser BBIpasute B MeTpax.

12. J[Ba MOTOLHKIHCTA CTAPTYIOT OZHOBPEMEHHO B OJHOM HAIPaBICHUH U3 JBYX
AUAMETPANIBHO [IPOTUBOINIONOXKHEIX TOYEK KPYroOBOM TPAcCH, [UIMHA KOTOpO#i paB-
Ha 14 kM. Yepes CKONBKO MUHYT MOTOLUKITHCTEL IIOPaBHSIOTCS B IIEPBEIi pas, ec-
/I CKOPOCTB OZHOTO U3 HUX Ha 21 KM/4 60TIbIIIe CKOPOCTH APYroro?

T
13. Penmre ypasuenue cos2x=1-cos E—x . B orBere yxaxwure xommuectno

KOpHEH, yAOBIETBOPSIOIINX IIPOMEKYTKY [——Sg—t; = )

14. llupuna cKIagcKoro aHrapa paBHa 6 M, a ITHHA 9 M, PacCTOSHHE OT Yepaau-
HOT'O IIEPEKPEITHS 10 KoHbKa 4,4 M. HyxHO mocTpontsh MaHcapIy (KHJIOe IIOMe-
[IEHHE, PaCIONOXEHHOe Ha YepHaKe 3[aHWs) IS XpaHeHUs MaJIOrabapuTHOTO
000pYIOBaHUS, TIONEPEYHBIM CEUEHHEM KOTOPO# SBJIAETCS MPSIMOYTONBHUK. Ka-
KOBBI JIOJDKHBI OBITh pasMepsl HOMNEPEYHOr0 CEUEH s, YTOOk! ero IIOLaas OBlIa
HauOoIbIIIek ?



15. B tpeyromsauke 4BC yron C — tymo#, D — Touka IIEPECEUCHUS] TIPSIMOH,
NEPIEHANKYNAPHOE K AB, u npamoit DC, nepenenaukynspHoit k. AC . Bricora
TpeyronsHuka ADC , nposeneHHas u3 BepuwmHael C, mepecexaer AB B Touke M .
H3BectHO, uTO AM =2, MB=6. Yemy paBaa mmuna croporst AC ?

OHQHHBQHHC PE3YyAbTATOR BCTYHHTEALHOTO HCHLITAHUA

Illkana ouenusanus evinonnenus 3a0aHU IK3IAMEHAUUOHHOZO
KOMNbIOMEPHO20 mecma 0N abumypuenmos, noCHynaouux Ha OUHYI0

popmy obyuenusn
Howmep TectoBoro bamnner
3aHaHuA
1 4
2 4
3 5
4 4
5 5
6 5
7 6
8 6




9 7
10 6
11 6
12 8
13 10
14 11
15 13
Maxcumansueiii 6ann 100
Munumanvrwerii npoxoonoii 6ann 27

IlIxana ouenusanus evinoanenus 3adanui IKZAMEHAUNOHHO20
KoMnvlomeprozo mecma 0na abumypuenmos, noCmynawux na 3a0y-
HYI0 popmy 0byuenus

Howmep tectosoro bamrer
3adaHusd
1 4
2 a
3 4
4 4
5 5
6 5
7 6
8 6
g 6
10 6
11 6
12 6




13 9

14 14

15 14
Maxcumanovreiii 6ann 100
Munumanvuwviii npoxoonoi 6ann 27

Ilxana oyenusanus yposHua nodzomosnennocmu K o6yuenuro
no pe3yibMmamam 6CHynUmenbHo20 UCHLIMAHUSA

Bropuunsrii 6ain
3a BCTYIIUTEIBHOE
UCIIBITAHHE

YpoBeHb
IIOATOTOBIIEHHOCTH
K 00y4YeHMIO

XapaKTepUCTHKA YPOBHS
IIOATOTOBIEHHOCTH

72 - 100

O1nuyHEbLT

IocTynaroiee auIio rOTOBO K IIO-
JTy4eHHUIO 00pa3oBaHHUs IO IIPO-
rpaMMaM BBICIIETO 00pa3OBaHus,
TpeOYIOIHM MOBHIMIEHHOIO U BEI-
COKOTO YPOBHS MaTeMaTHIeCKOH

| KOMIICTECHTHOCTH

31-71

bazosrrit

Tloctymnarommee mutio ocsomno 6a3o-
BBIIf 00111e00pa30BaTENbHEIH KypC
MaTeMAaTUKU ¥ MOXXET MPOIO/IKUATE
00y4eHHe [0 POrpaMMaM BBICIIETO
00pa3oBaHus. YKa3aHHBIM JIHIAM
MOJXKET OBITh PEKOMEHJOBAHO IIPO-
XOXKJIeHre OOyUeHHS 110 TeEXHUYe-
CKHM CIIEL[HAIBHOCTSIM U HallpaBlie-
HUSM [IOATOTOBKHU

27-50

MunnmanpHbeI

Iocrynaroimee nuio ob6nangaer Mu-
HHUMAJILHBIM YPOBHEM MaTeMaTHhde-
CKO¥ KOMIIETEHTHOCTH HEOOXOAH-
MBIM J[JI1 OCBOCHHS MIPOrpaMM
BBICIIIETO 00pa30BaHuUs

Huskuit

IlocTynaroiee JIMLO HE TOTOBO K
00y4eHHIO TI0 TPOrpaMMaM BEICIIIe-
ro o0pa3oBaHus




6. Ilopsimox mMpoBexeHHsI BCTYMATENbHBIX HCBITAHHUI

BerynutenbHble HCHIBITAHKS [I0 MaTEMATHKE IIPOBOJATCS B COOTBETCTBHUH C
rpaduKOM UX IPOBEIEHHUS B IIEPHO]] PAGOTEI IIPHEMHOM KOMHCCHH.

IloxroToBka M HpoBefeHWe BCTYIUTENBHBIX HMCIBITAHMI OCYILECTBIAETCS
IPEIMETHON KOMHUCCHEH 10 MaTeMaTHKe, HA3HAYAEMOiX IIPUKAa30M pexTopa
YHUBEPCHUTETA.

Pe3ynbTaThl BCTYNUTENBHOrO HCIIBITAHWS 33HOCSTCS B 9K3aMEHALMOHHYIO
BE€IOMOCTE U HOBOJSATCS GO NOCTyMArOIINX HE IO3IHEES TPETHETO paboUuero mHS
II0CJIE IIPOBEICHMS BCTYITUTEIBHOIO UCIBITAHNMS.

B ciyuae ecnu mocrynaromuii He HabUpaeT MUHUMAIBHOTO IIOPOTOBOTO KO-
nEdecTBa OayoB, CUMTAETCS, YTO 3K3aMEH OH HE CHal U HE MOYKET IIPUHUMATH
fabHelee yuactue B KOHKypee. [locTynanmue, ne TPOLISIINE BCTYIIATSNE-
HBI® HCIBITAHUA II0 yBaXUTENbHOM puarte (60NE3Hb WX UHEIE 0OCTOATEIBCTRA,
TOATBEPKICHHBIE TOKYMEHTAIBHO), NOMYCKAIOTCS K MPOBENCHHIO BCTYIIUTEIBHO-
'O MCTIBITaHUS B APYTOU IPYIIIE UM B PE3EPBHEIM IeHb B COOTBETCTBHM C pacnu-
CaHHEM [POBEICHHS BCTYITUTEIBHBIX UCITBITAHMIA.

CriopHbIe BONPOCHI, BO3HHUKIIIIE HPY IIPOBENCHHH BCTYIHUTENBHOTO HCIILITA-
HHA, paspeIiatoTes aneIAUHORHOH KOMUCCHEH. SaaBrenne (aneanamua) o Hapy-
HICHUH TIOpsIIKa IIPOBEACHUS BCTYIIUTEIHHOIO HCIIBITAHUS H/VIH HECOTTIACHE C pe-
3YyJIbTaTaMi BCTYIIMTENILHOTO UCIIBITAHMS, IOAAETCS TIOCTYIAIOIINM JIUYHO HA Clie-
IYIOIIUH JAEHB II0CTIe OOBSIBIECHUS HTOTOBOM OLIEHKH BCTYIIHUTEJIBHOTO UCTIBITAHHUS.

7. Tlopsiaok npoBeqenns: AUCTAHIHOHHOTO KOMIIbIOTEPHOI0
TECTHPOBaHNA

IInardopmaMu [Uisi IpOBeNEHHS [UCTAHIMOHHBIX BCTYIIUTEIBHBIX HCIILITA-
HW{ SIBIIAIOTCS KOPIOPaTHBHON IuiatdopMel Microsoft Teams ¥ CHCTEMEL SIeK-
TPOHHOTr0 00ydenust Moodle.

Ilepex BBIONHEHHEM KOMIBIOTEPHOTO TECTa IIPOBOJUTCSA INPOIEAypa
AYTeHTU(DUKANMY THYHOCTH MOCTYIAIOINEro, TO eCTh OCYIIECTBIIIETCS IPOBEPKA
TIOZTHHHOCTH TOJIE30BATENS My TEM CPaBHEHNUs BBEIEHHOTO MM TIAPOJIS C T1apOJieM
B 6a3e NaHHBIX II0JIb30BATENEH.

3aTeM OCYINECTBIAETCS BHU3yalbHas (9KcHepTHAs) UIEHTUGUKAINAS JTUYHO-
CTH HOCTYNAFOIIETO IIOCPEICTBOM YCTaHOBIICHUS BU3yaIbHOTO COOTBETCTBHS JIHU-
HOCTH 00y4JarOLIErocs TOKyMEHTaM, yAOCTOBEDSIOLIAM €r0 JTHIHOCTS.

Ilpu orcyTctBmm y ofydaromerocss B KOMILIEKTALAH KOMIIBIOTEpa BeO-
Kamepbl M MHKPO(QOHA, 3KCHEPTHbIE HACHTH(MHUKAIUS JAYHOCTH MOTYT IMPOBO-
AUTHCS C MOMOIIBI0 MOOHIEHOTO Tene(OHa C HCIOMb30BAHAEM MOGUIIBHEIX BEp-
CHM yKa3aHHBIX BEIIIE IIaT(HOpPM.

8. Crincok JIHTepaTyphi A5 HOATOTOBKH K BCTYHHTEILHOMY
HCOBITAHUIO

1. Maremaruxa. IIpoduibHeli ypoBeHs. THIIOBEIE TECTOBbIE 3amanus. 14 Ba-
PHaHTOB 3a1anuil / mox pex. Sdmenxo U.B. — M.: MznarensctBo «DK3ameny, 2019
— T



2. Marematuxa. ITpodunbHEIf ypoBeHs. THUIIOBEIE TECTOBbIE 3ananus. 36 Ba-
pUaHTOB 3a1aHuy + 800 HONOTHUTENBHEIX 3aMaHuii YacTy 2 / o pexn. Amenko
W.B. — M.: UznatensctBo «DK3ameny, 2019 — 240 .

3. Matemaruxa. ITpodunsrslit yposers. TemaTiaeckas pabouast TeTpans. 20
BapHaHTOB TeCTOB / of pex. SAmierko N.B. — M.: HsnarenscTBo «Dx3ameny, 2019
—296 c.

4. lopodees I'.B. Maremaruxa. [TpodbuisHsiii ypoBens. (Craem 6e3 mpo-
6iiem) / lopodees I'.B., Cenosa E.A.., Ilectakor C.A. u Ip. — M.: U3narenscTBo
«OKceMo-TIpecey, 2018 — 288 c.

5. Mupomms B.B. Matemaruka. Penrenue 3aqay / Muwpomns B. B., Pa3anos-
ckuii A. IL — M.: Mzparensctso «xcmox, 2018 — 496 c.



